Effects of prochlorperazine on the function of integral membrane proteins.
We have studied the effects of prochlorperazine on the activities of UDP-glucuronosyltransferase and glucose-6-phosphatase (glucose-6-P'ase) in rat liver microsomes. The activity of UDP-glucuronosyltransferase was increased in a graded fashion by addition of prochlorperazine. Maximal stimulation occurred at 1 mg prochlorperazine to 2 mg microsomal protein, which resulted in a 6-fold increase in activity. However, with smaller concentrations of drug, there was a time-dependent increase in the activity of UDP-glucuronosyltransferase. Sensitivity of UDP-glucuronosyltransferase to activation by UDP-N-acetylglucosamine was lost after treatment of microsomes with prochlorperazine. These results indicate that prochlorperazine causes a profound reorganization of the interactions between lipids and enzyme since the activity and allosteric properties of UDP-glucuronosyltransferase are known to depend on interactions with lipids in a gel phase. Glucose-6-P'ase also was activated in a graded fashion by prochlorperazine; 1 mg of drug/2 mg microsomal protein resulted in a 60% increase in activity. The temperature-dependent instability of glucose-6-P'ase was increased by treatment of microsomes with prochlorperazine and could be prevented only partially by substrate. We conclude that prochlorperazine disrupts the structural organization between lipids and proteins in microsomal membranes, altering thereby the activity and regulation of at least two different integral membrane proteins.